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two  previous  experiments  (6,  /; 
conducted  in  the  Iowa  laboratory,  it 
was  found  that  -the  level  of  perform- 
ance in  eyelid  conditioning  as  meas- 
ured by  the  frequency  of  CR’s  curing 
the  training  period  was  definite!*/ 
related  to  the  icores  made  by  the  Ss 
on  a manifest  anxiety  scale.  Similar 
results  have  been  obtained  by  other 
investigators  (I,  4,  8,  9).  A recent 
study  by  Hilgard,  Jones,  and  Kaplan 
(2),  however,  failed  to  confirm  this 
finding  so  far  as  the  conditioning  data 
were  concerned.  In  a second  part  of 
their  study  involving  differential  con- 
ditioning a significant  difference  was 
obtained,  Ss  with  high  anxiety  scores 
giving  significantly  more  CR’s  to  the 
negative  stimulus  than  those  with  low 
anxiety  scores. 

The  present  experiment  presents 
further  data  comparing  the  condi- 
tion, ng  performances  of  anxious  and 
non  anxious  .Vs.  In  addition  to  the 
frequency  measure  of  conditioning,  a 
me.i >ure  of  resistance  to  extinction 
was  also  available.  After  fT>  condi- 
tioning trials  the  ’time  ouervai  be- 
tween the  CS  and  UCS  was  increased 
Iron.  >00  ruse,  to  2500  msec.  Mo 
Alii  ter  ;3;  has  recently  demonstrated 
that  the  CR  extinguishes  (decrease- 
and  r '.ins  procedure,  requiring  jus? 
about  as  many  trials  to  reach  the  !eve! 
of  response  pr>>,  to  conditioning  ,r. 
the  lumber  of  trials  involved  in  < h*- 

1 Thu  study  was  carried  out  as  pari  *,!  j 
project  concerned  with  the  influence  of  motiva- 
non  on  performance  in  learning  under  central t 
N’9ori;  '/3802,  Project  \R  154-107  between  the 
State  l.’invertity  of  ’nwa  and  the  Ofhie  of  Naval 
Kesca  nit.  The  conditioning  data  were  collected 
by  Flame  Taylor. 


original  conditioning.  This  technique 
has  an  advantage  over  the  usual  ex* 
tinction  procedure  in  defense  condi- 
tioning in  that  it  maintains  the  drive 
of  S.  That  is.  H -ontinue*  to 
receive  the  noxious  UCS  on  all  trials, 
but  the  CS-UCS  interval  is  one 
that  has  been  shown  not  to  lead  to 
conditioning. 

Procedurk 

SuBjscTt. — Sixty-four  St,  24  men  and  40 
women,  from  a course  in  introductory  psychology 
served  in  the  experiment.  A number  of  other  St 
were  run  in  the  situation  but  were  eliminated 
because  they  failed  to  meet  certain  criteria  which 
had  been  established  in  order  to  exclude  St  who 
made  a high  incidence  of  voluntary  mipCniSS. 
As  in  an  earlier  experiment  (6)  the  occurrence  of 
50%  or  more  responses  with  latencies  lees  than 
MX)  msec,  was  taken  as  indicating  a voluntary 
responder.  Seven  .Vs,  four  from  the  nonanxiaut 
group  and  three  from  the  snx:’>i»s  group  were 
eliminated  from  the  experiment  on  this  basis. 

It. if  of  the  .Vs,  12  men  and  20  women,  eon. 
•turned  the  anxious  group.  All  of  thebe  ,Vs 
scored  above  the  eightieth  percentile  ton  the 
manifest  anxiety  scale.  The  nonanttov*  .Vs,  also 
consist  ing  of  1 2 men  ami  20  women,  scored  at  the 
twenty-first  percentile  or  lower  on  the  scale. 

ipparaitx  anj  mfhod  of  rrritrdiisg.— The 
equipment  for  recording  the  eyelid  cloture  and 
presenting  the  UCS  was  identical  with  that  used 
in  a previously  reported  study  (3)  and  will  not 
irsi  fibed  here 

The  CS  was  a < ombiuation  visual  and  audi- 
■or.-  signal  The  visual  component  consisted  irt 
an  increase  m the  brightness  of  a fvin.  circular 
milk -glass  disc  from  (b  apparent  ft.  candlei  to 
I ■>!  apparent  ft  -candles.  ’Ilir  auditory  com- 
ponent was  a 1000  cycle  tone  produced  by  a 
Hewlett-Packard  oscillator  The  duration  of  the 
CS  >n  each  trial  during  conditioning  was  550 
msec,  with  the  UCS  occurring  500  msec,  after  its 
omet.  The  duration  of  the  UCS,  an  an  puff  of 
5 0 Ib./sq.  in  pressure,  was  limited  to  50  msec, 
by  means  of  a 1 10-v.,  <j<)-cycle  AC-operated 
solenoid  valve  controlled  by  an  electronic  timer. 
The  t.me  interval  between  the  onset  of  the  CS 
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*nd  CCS  in  the  extinction  period  wn  2, <00 
msec. 

Cond itioHint  and  extinction, —The  experiment 
was  conducted  in  a single  period.  Following  the 
instruction*  each  S received  three  presentations 
of  the  CS  alone.  A single  presentation  of  the 
liCS  was  then  administered  and  the  response  of 
the  eyelid  recorded  for  40  sec.  The  S was  given 
a ready  signal,  the  word  "ready,”  on  each  trial. 
He  was  instructed  to  blink  once  to  this  signal 
and  then  to  look  at  the  disc,  attempting  to 
remain  as  relaxed  as  possible.  Following  the 
thirtieth  conditioning  trial,  S was  reminded 
again  to  be  at  relaxed  a*  pwiib1'  sod  to  try 
to  control  bit  reactions  to  the  CS  or  I'CS. 

Sixty  conditiooiug  trials  were  given  in  all  with 
the  ninth  or  tenth  trial  of  each  successive  block 
of  ten  trials  being  a test  trial.  No  CCS  was 
administered  on  these  trial*.  The  int-rtri*l 
interval  averaged  20  sec.,  with  interval*  of  1$, 
20,  and  25  tec.  *-'in£  employed  in  a random 
sequence. 

A total  of  40 extinction  trials  was  given  imme- 
diately following  the  completion  of  the  condi- 
tioning trials.  During  this  period  the  CCS  was 
given  oss  every  trial  but  at  an  interval  of  2,500 
msec,  following  the  onset  of  the  CS.  Responses 
occurring  between  150  and  500  msec,  following 
the  CS  were  recorded  as  CR’s  during  this  period. 
Intertrial  intervals  of  20  and  25  sec.  were  used. 
\t  the  end  of  the  session  all  St  were  questioned 
a»  to  the  purpose  of  the  experiment  and  warned 
not  to  discuss  the  experiment  with  other  mem- 
>er»  of  the  class.  An  interesting  sex  difference 
was  revealed  in  the  ability  of  the  .S'*  to  identify 
orrectly  the  experiment  a*  being  concerned  with 
< onditfoning.  Whereas  (/•.?%  of  the  men  were 
.We  to  ijrntify  the  experiment,  onlv  17.5*  c of 
-ere  able  t -!"•  •••  T i.r  experiment 
vas  c*.  -..-ted  litr  iri  tin  c week- 

..ifter  conditioning  had  Ken  v ; ; i rm 
■lass. 

Results  ani»  Discussion 

A nxiety  level  and  conditioning.  The 

ne.in  numbers  of  CR’s  exhibited  it; 


TABLE  2 


A was  mis  os  Vasia  net  roa  Ni/muk*  or 
CR’s  in  <50  Tbiala 


Jfcwite 

4f 

Jtoiw  | 

! ' 

Anxirty 

i 

1251.39 

4.JI* 

Sea 

i 

914.55 

3.30 

A X S 

i 

14.75 

Within  groups 

ro 

277.53 

Total 

65 

* Nianiftcsal  at  the  .05  Irwl. 


the  60  conditioning  trials  are  shown 
>n  Table  1.  It  will  be  seen  that  in 
both  the  male  and  female  groups  the 
anxious  Ss  gave  a larger  number  of 
CR’s  than  the  nonanxious  St.  The 
results  of  an  analysis  of  variance  of 
these  data  are  summarized  in  Table  2. 
It  will  be  noted  that  the  F for  the 
anxious -nonanxious  condition,'  was 
4.51,  which  is  significant  at  a .confi- 
dence level  below  .05.  The  F f >j:  sex 
was  not  significant  at  the  .05  level  but 
was  at  less  than  the  .10  level  of 
confidence. 

Anxiety  level  unJ  ».»/ ii;et<  ->r — Title 
' presents  the  data  on  extinction  in 
terms  of  the  number  of  CR’s  made  in 
the  40  trials.  It  is  apparent  that  the 
anxious  groups  show  a higher  level  of 
--spouse  than  the  nonanxious  groups. 
Table  4 gives  the  analysis  of  variance 
? these  data.  Once  again  the  F 
between  the  anxious  and  nonanxious 
groups  is  significant  at  better  than  the 
<>5  level  of  confidence.  Unlike  the 
data  for  the  conditioning  period,  how- 


TABI.E  1 TABU*? 

vi raw  NuMpra  or  CRT  tv  A)  Conimtiovin k,  Mkan  Numbks  or  CR’s  in  40  Extinction 

Trials  Trials 
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1 

| An»ioyt 

| N’nnBftifout 

1 

1 Atixiou* 
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N'unaniiout 

Mean 

*u 

Mean 

•M 
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I Mean  j 

•u 

| Mean 

»JU 

12 

25.1 

4.24 

150 

4 41 

M.le  ! ! f ’ 1 

\ 01 

8.42 

3.23 

20 

3I.V 
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| 238 

3.92 

Female  j 15.2  j 

9.10  1 
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TABI.E  4 

Analysis  or  Vasianc*  tot  Nuuas*  or 
CR'i  in  Exyinction 


Source 

! if 

; _ . . 

| Mn» 
Square 

i 

' ■ / 

; 

Anxiety 

i 

606.39 

S.62* 

Sex 

t 

S.SS 

A X S 

i 

.08 

Wit^jn  groups 

60 

107.98 

Torsi  1 

63 

*Xifnific«nt  at  < <U 


ever,  the  extinction  data  show  little 
indication  of  a sex  difference. 

Companion  uuh  earlier  study.-- A 
comparison  of  the  data  of  the  present 
study  with  comparable  conditioning 
measures  from  an  earlier  study  is 
interesting  for  the  degree  of  stability 
shown  from  one  study  to  the  other. 
Spence  and  Taylor  (6)  conducted  an 
experiment  in  the  jame  physical  situ- 
ation and  under  approximately  the 
same  CS-UCS  time  interval  (5(X)  and 
520  msec.).  The  CS  differed  in  the 
two  Judies  in  that  a 1000-cycle  tone 
\va»  given  in  the  present  experiment 
in  addition  to  the  visual  stimulus, 
which  was  identical  with  that  in  the 
first  study.  Two  levels  of  the  UCS 
were  employed  in  the  earlier  study, 
otic  consisting  of  a pressure  of  approxi- 
mately .6  lb  'sq.  in.  and  the  other 
2.0  lb./sq.  in.  The  UCS  in  that 
instance  was  produced  by  a column  of 
mercury  falling  in  a manometer.  In 
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this  type  of  system  there  is  a rapid 
decrease  in  the  magnitude  of  pressure 
and  the  duration  is  approximately 
400  msec.  The  strength  of  the  air 
pressure  used  in  the  present  study  was 
1.0  lb./sq.  in.  and  the  pressure  was 
maintained  at  a fairly  constant  level 
for  50  msec. 

Table  5 provides  the  comparative 
data  in  terms  of  the  number  of  CR  s 
occurring  in  60  conditioning  trials.  In 
both  the  men  and  the  women,  the 
anxious  St  are  in  each  comparison 
superior  in  level  of  conditioning  to  the 
nonanxious  St.  On  the  assumption 
that  Ns  from  the  anxious  and  nonanx- 
ious groups  are  drawn  from  the  same 
population  one  would  expect,  accord- 
ing to  the  binomial  expansion,  to 
obtain  six  differences  in  the  same  direc- 
tion only  1.56*  f of  the  time.  Taken 
in  conjunction  with  the  original  atudy 
by  Taylor  (7)  the  evidence  for  a 
genuine  difference  in  the  level  of 
response  in  conditioning  between 
anxious  and  nonanxious  Ns  is  very 
strong.  It  should  be  noted,  however, 
that  this  study  and  the  study  by 
Spence  and  Taylor  (6)  were  careful  to 
control  for  voluntary  responders.  In 
small  groups  of  ten  .Ns  or  less  a dis- 
proportionate number  of  such  Ss  in 
one  or  the  other  of  the  comparison 
groups  would  greatly  affect  the  differ- 
ence that  would  be  obtained. 

There  was  a consistent  sex  differ- 


TABLE  5 

Mean  Xuuskk  of  CR’s  in  60  Taiaia  rot  Anxious  asp  Nonanxious  Ss 
iS  Tmxee  Exsesiuints 
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Men 

Women 

1 

1 

lb.  s e in. 

\’(Pjir<)  j 

Anxious  ! 

\ 

Nor.jnxious 

1 

.V  tPuir  5) 

An  tints* 

Nuninxti' 

Spr 

Hr- 

nef  be  Tayl 
:piU  Study 

lor  (6) 

| 

.0 

1,0 

15  i 

15  i 

22.0 

25.1 

I 13.5 
! 15.3 

10 

10 

25A 

30.0 

17.2 

22.2 

S;:t 

:ie>  k Tsy! 

[or  (.&  ) 1 

: -.o 

12  i 

1 

* 

; is.o 

20 

30.8 
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Pnj 

■ubim'.i 

j 

1 “ 1 

22. 9 

14.5 

| 40 

30.0 
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cnce  in  all  three  subcxpertmenfi,  tlu- 
women  *S'$  responding  at  a higher  (■. 
quency  level  than  the  men.  Again  a IS 
six  appropriate  comparisons  come  out 
in  the  same  direction.  This  finding 
suggests  that  in  these  extreme  groups 
on  the  anxiety  scale  the  women  show 
a significantly  higher  level  of  response 
in  the  conditioning  situation  than  the 
men.’  One  possible  interpretation  of 
this  finding  is  that  the  situation 
(novelty  and  strangeness  of  the  experi- 
mental setup)  arouses  greater  fear  or 
anxiety  in  women  than  in  men  ami 
hence  women  have  a higher  drive 
( D ) level  during  the  course  of  the 
experiment. 

Summary 

Two  groups  of  32  Ss,  selected  on  the 
basis  of  extreme  scores  made  on  a test 
of  manifest  anxiety,  were  conditioned 
for  60  trials  and  then  given  40  “extinc- 
tion’' trials  in  which  the  CS-UCS 
interval  was  increased  to  one  which 
has  been  shown  to  be  nonconducivr 
to  human  eyelid  conditioning. 

The  results  indicated  that  there  was 
a significant  difference  ( p < .05)  in  per- 
'orjri a »-;.■*  lev*!  both  durir-r,  condition- 

u ’ **«-•'  ■ auxin*1' 

* The  Mann-Whitney  rest  used  to  'rst  the 

hypotheai*  that  there  was  no  difference  w::ii 

irspect  to  the  distribution  of  »corri  of  anxion- 
men  and  women  (the  three  sets  of  cxperime~;a! 
data  were  combined  since  (he  differences  imoni; 
them  were  nonsignificant).  The  s value  obtain'd 
wa,  1.92,  which  it  signif-  ant  at  approximate! 
the  .05  level  of  confi<.  ior  a single-taile ! 
hypothesis  A similar  calculation  for  the  n or. 
anxious  St  indicated  .hat  the  hypothesit  of  no 
difference  between  men  and  women  distribution* 
could  be  rejected  at  about  the  same  level  of 
confidence  (t  » 1.97). 


and  noiurtxious  Si.  The  findings  also 
that  in  these  extreme  groups 
on  the  anxiety  scale  women  perform 
at  a higher  level  than  men.  There 
was  no  indication  of  - ebTeretn-c 
•'■tween  men  and  women  in  the  ex- 
tinction series. 

(Received  September  10, 1952;  converted 
to  early  publication  October  *3,  1952) 

References 

1.  RtrreiiiiAM,  ME.,  a Holtu.a*,  W.  H. 

Development  of  psychiatric  screening  of 
flying  personnel:  III.  Conditioning  and 
extinction  of  the  galvanic  skin  response  in 
relation  to  clinical  evidence  of  anxiety. 
U3AF  School  of  Aviation  Medicine. 
Project  No.  21-37-002.  1952. 

2.  Hilcako,  E.  R-,  Jovxs,  L.  V„  ft  Kxrus, 

S.  J.  Conditioned  discrimination  as 
related  to  anxiety.  /.  exp.  P/yekol., 
1951,42,94-100. 

J.  McAllister,  W.  R.  Th;  effects  of  ♦hr 
length  and  the  shift  ot  the  length  of  the 
CS-US  interval  on  conditioning  per* 
formance.  Unpublished  doctor's  disser- 
tation, State  Univer.  of  Iowa,  1951. 

4.  St-Hirr,  F...  Dovo.***,  f* , a Welch.  I.  The 
conditi  .*»cJ  PGR  and  the  KEG  as  indi- 
cators of  anxiety.  /.  shnoem,  tee. 
Psychol.,  1949,  44,  549-552. 
v SrexcK,  K.  W.  learning  and  performance 
in  eyelid  conditioning  as  a function  of  the 
intensity  of  the  UCS.  J.  exp.  Psythol., 
57-63. 

<>  Sri  . r,  K.  \V„  a Tatlob,  j A Anxiety 
and  strength  of  the  UCS  as  determine**  of 
she  amount  of  evcliJ  *onditioning.  /. 

Psycho!.,  1951,  42,  I83-18R. 

7 IV vi  or,  f.  A.  The  relationship  of  anxiety  to 
the  conditioned  eyelid  response.  /.  exp. 
Psychol.,  1 9 v J , 41,  81  92. 

8.  Wn  >1, 1. , A Kuuis,  J.  The  effect  'nr  *tv 
on  the  conditioning  rate  and  stability  of 
the  l*GR.  J Psycho!.,  1947,  23,  83-91. 
9 Writ n,  I.  , a Kubis.  J.  Conditioned  PGR 
( psychogalvanic  response)  in  states  of 
pathological  anxiety  J.  nerv.  merit.  Pis., 
1947.105,  372-381. 


BEST  AVAILABLE  COPY 


